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1 J In answer to Ludwig Institute's initial evidentiary submission, HGS 
Tiled declarations from six scientists, John Stanley Mat tick (hereinafter "AJMl "(Applicant 
John Maitick, 1st Declaration)), Jennifer Ruth Gamble ("AJGI ") ? Nicholas Kim Kayward 
f'ANH 1 n ), Thomas Rapoport ("ATRI")* Stuart Aaronson ("A5A1"). and Susan Power 

rASpp). 

1 A In reply to HGS's declarations, Ludwig filed second declaration* from 
Dr. Alitaio (OKA2), Dr. Ballard (OJB2) r and me (OPR2). HGS then obtained permission u> 
file still further evidence, in the form of supplemental declarations by Dr. Power (ASP2), Dr. 
Hayward (ANH2), and Dr. Aaronson (ASA2). Ludwig Institute asked me to review these 
most recent declarations Hied by HGS and evaluate them in rhe context of ail of the 
documents that have been filed in this proceeding. Ludwig Insuxute has also asked me to 
review declarations of Dr. Ballard and Dr. Alitalu thai were prepared in response to ASP2, 
ANH2, and ASA2. 

1 .5 I have reviewed ail of the foregoing declarations, including the third 
declarations oT Drs. Ballard and Aiitalo (OJB3 and OKA3) that were filed in July, 2002, and 
the fourth declaration of Dr. AJitalo (0KA4) that I understand will be filed in August, 2002. 

1.6 I hereby reaffirm my understanding that J have an overriding duty to 
the Patent Office (and to any Australian Federal Court that should review the Patent Office 
decision) to provide objective scientific analysis that I believe lo be truthful. I hereby affirm 
that, to the best of my knowledge and belief, factual statements herein arc true and opinion 
statements herein represent my ahjective scientific opinion and analysis. 

1L AFFIRMANCE OF PRIOR DECLARATIONS 

2.1 Unless J specifically statu otherwise below. \ affirm l he facts and 
opinions cxpnsaacd in my prior declarations (i.e., in OPKI and OPR2). Nothing in HGS's 
evidentiary declarations causes mc to change the opinions embodied in my earlier 
declarations. 

2.2 In Tact, HCJS did not specifically dispute my second declaration in the 
further evidence lhai they submitted. Whereas my earlier declarations were directed to 
numerous problems with the opposed application and the; HGS evidence in answer, including 
lack of novelty, inadequale and incomplete description of the invention, hindsight vision by 
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the HGS declarants, lack of any -evidence of VEGF2 biological activity, errors and amissions 
in the application, and indefinite terminology, the further evidence filed by HGS is primarily 
directed to the narrower question of the vaiidiiy and relevance of experiments by Dr, Power 
and Dr. Aistalo reported in ihcir respective declarations. Therefore, I shall confine most of 
my remarks herein to those issues, even though I continue to believe that the many problems 
wilh ihe opposed application, enumerated in my earlier declarations, continue to exist. 

III. AGREEMENT WITH DR. BALLARD'S THIRD DECLARATION 

J. 1 1 have read the third declaration of Dr. Ballard and I agree with the 
opinions expressed by Dr. Ballard in his declaration. I hereby incorporate the analysis therein 
as my own by reference. 



IV. < THE EXPERIMENTS REPORTED IN DR, ALITALO'S DECLARATIONS 
ARE SOUND, AND THE CRITICISMS OF THEM ARE MERITLESS. 

4. 1 I have read ail four of the declarations of Dr. Kari Alitalo that were 
prepared in respect of this matter, including the most recent Alitalo declarations (OKA3 and 
OKA4) prepared in response to the latest declarations filed by HGS. 

4.2 I continue to hold the opinion, expressed in OPR2, that the Alitalo 
experiments were appropriately designed to evaluate the teachings of the opposed application 
(OPR2 at 2.2, 2,5). The opposed application teaches that VHGF2 is about 350 amino acids of 
which approximately the first 24 amino acids arc likely to be leader sequence such that the 
mature protein comprises 326 amino acids. (Opposed application ar p. 5. See also Figure I 
and sequences.) Dr. Alitalo's experiments remain the only experimental evidence in this 
proceeding, directed 10 ihc question of whether VEGF2, as taught in die opposed application, 
i.s expressed and .secreted by ceils. The opposed application has no evidence of successful 
expression of mature ViiOF2, as discussed expensively in my First declaration (OPRI ai 7.6 
and sections concerning Insufficiency and Fair Bttts). The experimental evidence o^Tcred by 
Or. Power is noi based on the opposed application, as explained in my second declaration 
COPR2 tu 2.5). in Dr. Ballard's ihird declaration (OPRJ a\ 6.1-7.4). and below in greater 
detail. 
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4.3 Through four independent sets of experiments, Dr. Alitalo has 
repeatedly found and reported that VEGF2 expression and secretion as taught in the 
application does not occur in cells. His second, third, and fourth sets of" experiments included 
modifications 10 address criticisms raised by HGS declarants. I agree with Dr. Alitalo and 
Dr. Ballard thai the GKA3 and OKA4 experiments contained appropriate controls for the 
variables questioned hy HGS in its second series of declarations, namely, transection 
efficiency and Urnc course. 

4.4. An explained repeatedly in Ludwig Institute's evidence and admitted 
by the HGS declarants in their first aeries of declarations, the VEGF2 of the opposed 
application is incomplete (OPR2 at 4.1, 4.3-4.0). U is missing about 69 codons. including the 
codons for the signal .sequence. These defects were not reported in the opposed application, 
hut wers discovered in subsequcni years of research. However, these acknowledged detects 
provide one scientific explanation for why Dr. Alitalo repeatedly finds that VEGF2 as taught 
in the opposed application cannot be expressed and secreted. In my opinion, the criticisms 
raised by HGS through its declarations are liltie mow than a smokescreen tq.distraci from the 
plain truth that the teachings in the opposed application relating to YEGF2 are incomplete. 
The lack of substance behind the HGS criticisms is illustrated by the willingness of the HGS 
declarants to espouse inconsistent positions. (See detailed discussion in 0JB3, Section IV.) 
For example, Dr. Hayward first opined that Dr. Alitalo's experiments were unreliable because 
of inconsistencies, in expression and/or processing by different cell lines used for VEGF2 
expression studies. (See ANHl at 5.5.) After Dr. Alitalo provided additional controls and 
explained that this criticism was without merit Dr. Hayward asks the Patent Office to helievc 
thai M By March 1994 I u/as aware that any given host cell would possess the proteolytic 
enzymes and cellular machinery to naturally process a protein such as V12GF-2 to its mature 
form." (AMM2 at 1-7) IT Dr. Hayward wen.- a-vare as early as 1,994 that any cell would work, 
(lien why was he emjeixing Dr. Alilalo's choice of cell* in his ANHI declaration? 

4.5 Most of! ICS's criticisms of Dr. Aiitalo's work have been directed to 
whether his experiments contain adequate controls. With almost any experimental summary, 
a scientist with general knowledge in a field can identify some parameters for which the 
experimenter did not report controls. At the same time, such a scientist is also familiar with 
which aspects of an experiment arc routine or uncontroversial. and which arc more critical to 
the variable being tested. In my opinion, none of the controls on which the HGS experts 
focus arc serious experimental omissions, if Indeed Dr t AJitaio omitted them at all, 



4.6 In any event, it is clear to mc from reading OKA3 and 0KA4 that Dr. 
Alitalo has run his experiments twice more, with explicit controls for transfection efficiency 
and dme course, the two factors that were the subject of HGS's newest declarations. Dr. 
Alitaio's results $how thai these factors are not affecting his results (OfCA3 at 6.1: OKA* □( 
6. 1 ). Dr. Aliulo's experiment; have always been designed to compare expression of VEOF2 
as taught in the opposed application with a true, full length VEGF-C cDNA, which can be 
viewed as a "positive control." The experiments have also included "meek" transacted ceils 
as a negative control. The only meaningful variable in Dr. AJitalo's experiments was the 
identity of the insert in the expression vector (VEGF2 or VEGF-C). The VEGF-C "positive 
control" Insert worked just fine, but the VEGF2 as taught in the apposed application failed, 
demonstrating that cells cannot express and secrete VEOl'2 as caught in the opposed 
npplica eiun. 

v. DR. POWER S DECLARATION 

5.1 Dr. Alitalo and Dr. Ballard have explained in their declarations, and I 
agree, that the experiments by Dr. Power are not based on the teachings of the opposed 
application (OJB3 at 6.1-7.4; OKA3 at 2.1). I also agree with their conclusion that her results 
— "a broad band resolving at approximately 30 kDa M on a gel (see ASP2 at 31) - hav* no 
apparent relevance to the teachings of the opposed application. (See, e.g., OJB3 at 6.1-7.4; 
OKA3 at 5. 1-5.7.) The opposed application teaches that mature VEGF2 comprises 326 
amino acids of the VRGF2 sequence taught in the application. These 326 amino acids have a 
combined, calculated theoretical molecular weight (for "mature VEGF2") uf about 36.8 kD. 
ignoring the possibilicy of posMransiadonal modifications such as glycosyluiion that might 
increase the observed molecular weight. 1 This calculated weight is in reasonable agreement 
with the observed molecular weight ofihc iua, polypeptides reportedly produced by "in vitro 
lran.scrip\ion/traniiIation" in 11 xamplu 2 uf the opposed application, which were reportedly jK- 
40 kD for "the full length VEGF2 cDNA" and 36-38 kD for a polypeptide reportedly missinu 
30 amino acids from the C terminus. The 30 kD molecular weight reported by Dr. Power in 



1 Of course, the notion of an observed molecular weight is theoretical only, since that would 
require cells to express and secrete mature VEGF2 as taught in the application, and Dr. 
Alitalo has shown thai this dees not happen. 
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her experiments has no apparent relevance to the teachings in the opposed application 
regarding VEGF2. 

5.2 To explain this discrepancy in a different wa> 3 I would say that the 
skilled person, in attempting CO express VEGF2 as taught in the opposed application, would 
have been looking for a polypeptide of approximately the full length as taught by HGS. That 
person would have expected to produce a mature VEGF2 of about 37 kD based on calculated 
molecular. weight and baaed on the limited guidance provided by Example 2 of the opposed 
application, For these and other reasons, it is my opinion that Dr. Power's experiments 
should not be accepted a* relevant to -the opposed application. Even if, for argument's sake. 
Dr Power's results are accepted for some purpose, ] do not believe that a scientist in 1994, 
without the benefit of what is now known about VEGF-C, would have identified anything 
other chan the 326 amino acid "mature VEGF2" polypeptide from the application itself, and 
wouid not have had any reason to investigate anything other than the 226 amino actd 
polypeptide. 

5.3 Dr. Power's experimental approach to solving defects m the opposed 
application was clearly developed with the benefit of hindsight. (See, e.g., OPR2 at 4.24 and 
4,54-4.71.) Dr. Ahraio's work shows chat a scientist in 1994 attempting to express the 
VEGF2 sequence by following the teachings of the opposed application would have been 
unsuccessful, e.g., because as extensively explained in the Ludwig Institute's evidence and 
sometimes admitted by HGS declarants,, me V£GF2 of the opposed application is incomplete. 
(OPR2 al 4.1 and 4.3-4.6) U is missing about 69 codons, including the codons for the signal 
sequence. Thai scientist would have then needed further experimentation 10 identify the 
source of the problem or problems and determining Ihe solution or solutions ip those 
problems. However, without the benefit of hindsight that we now enjoy, that .scientist would 
not have known that the failure was due, at least in part, to a missing signal peptide und other 
N-loi\min;il sequences. 

5 A The absence of a signal sequence would not, in my opinion, have been 
the only possibility nor would it have been the first possibility as lo the source of the 
problem. In fact. 1 believe the scientist would have been comforted and guided by the 
express statements in ihe opposed application mat ihe VEGF2 sequence as taught therein 
includes a signal sequence, and so would have concentrated on the numerous other possible 
problems in expressing a novel, as yet unchaxacterued human cDNA. These possibilities 



16-AvS - 17 -.04 



WKAY&ASSpCIAltb 



include problems associated with the vector (such as absence of controlling elements such as 
promoter sequence, enhancer sequence), problems associated with the host cells (such as 
inadequate growth and proteolysis), problems of incompatibility of the host cells and the 
vector or the encoded protein, problems associated with the induction of expression (such a* 
inactive or insufficient inducing agent), problems associated with the coding sequence (such 
as the presence of premature termination codon), problems associated with ihe detection 
system (3uch as low tifre of an antibody for antibody detection, lack of activity for an 
activity -based detection, defecrive label for label-based detection), problems associated with 
degradation, and so un. I discussed these issues extensively in my second declaration. (Sec 
OPR2, sections regarding Fair Basis and Insufficiency.) 

5.5 U is interesting to observe thai when HGS discovered that the complete 
V£GF2 cDNA contains approximately an additional 69 codons, meaning mac VEGF2 as 
taught in the opposed application is incomplete, HGS considered the discovery to be 
significant eno ugh to file a second series of patent applications on the 419 amino acid form of 
VEGF2. (Sec Documents D44-D46; OPIU at 1 .5.I-L5.2). In the second series of 
applications, HGS teaches that the immature and "mature" forms of VEGF2 are substantially 
longer than what was taught in the opposed application (4 1 9 and 396 amino acids, 
respectively). )See Documents D43 and D44 at p. 7, last paragraph- OPR1 at 4, 1 1 .1 . L) Of 
course, in this opposition proceeding, HGS and/or Dr. Power can design some experiments 
focused directly on the problem of the missing signal peptide, but only through the benefit of 
hindsight knowledge that VF.GF2 as taught in the opposed application is missing the signal 
peptide. 



vi. DR. ALITALO'S "FAILURE" TO USE A HETEROLOGOUS SICNaL 
MEQIJENCK. 

ft 1 Urji. Hay ward and Aaronson argued that Dr. Alitalo's experiments arc 
Hawed becau.se in Dr. A Jiuilo'.i declarations, he did no* report on the effect ofatlachiny a 
heterologous signal sequence to the 350 amino acid VHGF2 sequence. (See, e.g.. ANH2 ai 
1.5, 1,(7, 1.10; ASA2 at 5. 6-10. 13-22.) Power's experiments involve heterologous signnl 
peptides. 

6.2 As explained in the preceding section and by Dr. Ballard in his third 
declaration (e.g., OJ133 at 6. 1-7.4), I disagree with the HaywaroVAaronson analysis and 
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disagree with any suggestion that Dr. Power's experimental approach is a fair representation 
of anything taught in the opposed application. The opposed application teaches that VEOF2 
already has a signal sequence, (See, e.g., opposed application at p. 5, last paragraph.) It is 
illogical to attach a heterologous Sigma sequence to a sequence which already has a signal 
sequence. Solving the riddle of VBGF2 expression would have required a scientist to ignore 
the specific teachings regarding VEGF2 thai are found in the opposed application and arrive 
at a solution that is completely at odds with those teachings. As extensively explained in 
I.udwig Institute's second evidentiary submission, \hc opposed application does not teach to 
perform the experiments urged by I-IGS. fOJB2 at 2.2, 3.19-3.24, 6,1-6.0,; OPR2 at4.4-4.A, 
4.12, 4,14-4.53.| 

6.3 In my opinion, Dr. Alilalo's experiments were properly designed to teat 
the opposed application's teachings, which are that full length VECF2 comprises 350 amino 
acids, of which approximately the first 24 amino acids are a signal sequence. (See, e.g., 
opposed application at pp. 4-5). These were the specific teachings to the public about the 
subject rnaner of ihc opposed application. The experiments urged by HGS are a form of 
revisionist history - an attempt to fix a defective patent application by hindsight knowledge of 
a protein learned from publications by Dr. Alitalo and others. [See, e.g., Documents D7f> 
D73.J The question as I understand it is not whether a person in year 2001 or 2002, knowing 
what Dr. Alitalo and others have caught the public about the VBCiF-C gene and protein, can 
apply that knowledge and succeed at expressing some portion of the VEGF2 sequence taught 
in 1994 patent application. The question is whether the teachings of the application 

were accurate and placed the public in possession of a complete nnd working invention. Dr. 
Alitalo tested the teachings of the opposed application and Showed that the answer to this 
question is no. 

Vil. CONTINUKD APPLICATION OK A SCIENTIFIC DOUHLK STANDARD BY 
HGS. 

7, 1 In Section 111 of OJB3. Dr, Ballard explain.*; in detail one of the ironies 
of Lhi.s opposition proceeding. Th* opposed patent application filed hy HGS contains very 
iiltlc in U^c form of experimental or cvidemiary support, and many of the experiments that 
were described therein have been shown to be defective, as explained in my first declaration. 
(Sec, e.g.. OPRl at 4. 13-4. 13.3.) Still, HGS's declarants seem perfectly content believing 
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every aspect of the opposed application, including aspects involving treatment of a huge 
variety of human diseases and ailments. At the same time that HGS's declarants adope a 
position of faith with respect to the unsupported teachings of the opposed application, the 
same HGS declarants have urged that Che Patent Office adopt very stringent criteria in this 
Opposition proceeding for evaluation of scientific data presented by Ludwig. Institute in its 
opposition. (See ANH2 and ASA2 declarations.) 

7.2 Whether evaluating a patent application involving molecular biology 
or evaluating a sworn declaration involving molecular biology, a trained scientist should he 
applying the same scientific criteria. Scientifically, ii makes no sense to believe one set of 
conclusions about VEGF2 that are unsupported by scientific evidence, even if they arc 
written in a patent application, and to ignore scientific evidence that clearly contradicts the 
conclusions. Yet that is exactly what one finds upon examination of the HGS declarations. 
(Sec. e.g., OPR2, Appendix Tl. See also ANH2 and ASA2.) 

7.3 l : or example, Dr. Hayward and Dr. Aaronson have urged that Dr. 
Alitalo'5 experiments should be given no weight, because of alleged defects in his selection or 
reporting of positive and negative controls, (See, e.g., ANH2 at 1.5; ASA2 at 5, 12, and 23.) 
However, the experiments reported in the opposed application clearly fail to report use of 
appropriate controls. (Sea OJB3 at 3.3-3.5) The statements in the opposed application 
regarding biological activity and treatment of diseases arc unsupported by any reported 
experiments whatsoever, with or without controls. (OJB3 at 3.6) There is no scientific 
justification for placing faith in the teachings of Che opposed application, especially when 
confronted with the evidence provided by Dr. Alitalo that the teachings in the opposed 
application are defective. Yel, that is exactly the position that \he HGS declarants continue to 
adhere to. For example, Dr. Aaronson expresses the opinion that one familiar with the 
molecular biology of growth factors and "equipped with the HGS patent specification would 
recognize that the 350 amino acid polypeptide is a secreted growth factor . . ." (ASa2 ;it 
10.) Dr. Aaronson characterises this as a "literal teaching of the HGS patent specification 
which describes VliQF-2 as a secreted growth factor . . . (ASA2 at II.) These are, at be.^t. 
statements of faith, because according to the scientific standards thai Dr. Aaronson articulated 
for evaluating ihe Aliiaio experiments, the .skilled molecular biologist xhouid conclude that 
the opposed application "fail(s] to provide any meaningful information regarding the 
expression, processing and secretion of VEGF-2" or its use as a "growth factor" for any 
purpose. (Compare ASA2 at 5 and 12.) 
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VIII. CONCLUDING REMARKS 

8.1 Having examined (he opposed application arid all of the declarations 
lhai have been SUbmiUcd by both parties, including; tfce third and fourth Aliiaio declarations 
d^e following conclusions are self evident; (1) Dr. Power performed experiments invofving 
VBGF2 subject matter, hut her experiments were not based on, and did not test, the direci 
teachings in the application, i.e., whether VEGF2 of abouc 350 amino acids is expressed and 
sccrcred by cell*. (2) Dr. A/Halo'^ experiments were based on these teachings of the opposed 
application, and they were refined over and over to address every criticism dim a group of 
HQS experts could think ol*. Dr. Alitalo's results showed repeatedly that expression and 
secretion of VEGF2 dees not occur in the manner taught by the opposed application. O) 
HQS asked scientists other than Dr. Power to criticize Dr. Alitalo's work, but not actually run 
Dr. Alitaio's experiments themselves;, or ran any other experiments based on the explicit 
teachings of tins application, or report the results of such tests. As a result, the only 
experimental evidence tasting the teachings of the opposed application is the evidence 
reported by Dr. Aiitaio. 

AND I MAKE this solemn declaration by virtue of the Statutory Declarations 
Act 1939, and subject in the penalties provided by that Act for the making of false statements 
in statutory declarations, conscientiously believing che statements contained in this 
declaration to he true in every particular. 

DFX/1, Af<f;n nt ^W.^U\/!^ ^ v c 

This ' 1 {[ " day of August. 2002 
Before me: 

(Signature of Witness) 




